Objective: The aim of this study is to share our protocol and experience in the management of cases of Spontaneous CSF Rhinorrhea cases.
Introduction
Since Miller's description (2) in 1826 of the first non-traumatic CSF leak, spontaneous idiopathic CSF rhinorrhea are still relatively uncommon (4%of all CSF leaks 1 ), the theory of their pathogenesis, best localization methods, and the pursuit of the best therapeutic strategies are still evolving, in this study we would like to share our experience and the strategy taken in dealing with these cases in our neurosurgical department.
Methods
This is a retrospective study of 10 Patients who had obvious defects were candidates for direct surgical repair those in the sphenoid sinus wall were approached by the endonasal approach and in the anterior cranial fossa by a transcranial front lateral approach. Patients who did not show signs of IIH or an obvious defect were managed in a stepwise fashion: first step was to put all patients on Acetazolamide 250 mg q 6 hours for 10 days and restrict their activities, they were labeled as responders if the CSF leak ceased by the 3 rd day and continue the treatment for another 7 days, step two was for non-responders and consisted of external lumbar drain insertion for 10 days with antibiotic coverage, Acetazolamide administration and restricted activity, the third step was to insert a permanent CSF diversion( theco-peritonal shunt) for persistent CSF leak after the discontinuation of the external drain.
Results
Six female patients met the criteria of increased intra cranial pressure (IIH) both clinically and radiologically and were treated by theco-peritoneal shunt, one male patient was found to have obstructive hydrocephalus and a medium pressure ventriculo-peritoneal shunt was inserted, none of these had further investigation. Forty patients underwent CT cisternography, three had MRI cisternography, sixteen had detectable defects and were as follows: ten cases the defect was in the anterior cranial fossa, two of which were in the fovea ethmoidalis (figure 1) and in eight were in the cribriform plate, 6 patients had a defect related to the sphenoid sinus: four of which were from the lateral sphenoid wall (figure 2) ,one in the planum sphenoidale(figure 3) ,and one in the posterior sphenoidal wall i.e. the upper third of the clivus, none of the forty cases had inner ear anomalies, results are summarized in Table II . 
Positive study 16

Negative study 27
Location of defect identified A.C.F 10 Anterior cranial fossa defects were approached by transcranial route (frontolateral approach), extradural dissection was used to identify the defect, releasing the boundaries of the dural herniation, and fulgurating the encephalocele if the dural defect is small primary repair is done, if not a Gelfoam(Pfizer) is laid on the dural defect, and the bony defect is patched by abdominal fat and a layer of Surgicel (Ethicon) , no postoperative external drainage was inserted. Sphenoid related defects were approached via microscopic endo-nasal approach, sphenoidotomy was done then the sinus was packed with abdominal fat after patching the defect with Surgicel and Gelfoam (Pfizer), one case had a persistent leak which was apparent after removing the nasal pack and underwent a redo surgery in which a fascia lata graft was applied to the defect packed with abdominal fat and needed an external lumber drain (ELD) for 5 days. The case in which the defect was in the posterior wall of the sinus had a large aerocele, the sinus was packed with abdominal fat and two external ventricular drains were kept for 10 days, (5) no other drains were inserted in the rest of patients but all were kept on Acetazolamide for 4 weeks. Twenty seven patients didn't show an obvious defect and didn't meet the criteria of IIH, they were managed stepwise by the steps mentioned above, twenty were responders to step one, seven patients did not cease to leak after the third day of initiating the treatment and needed an external lumbar drain for seven to ten days as a second step, two of these patients had recurrence of the CSF leak after discontinuation of the drain and had theco-peritoneal shunt as a third step. No treatment-related mortality or morbidity wasobserved in either the conservatively treated patients or the surgically treated ones, no late CSF leak recurrence was observed.
Discussion
Non-traumatic, non-lesional spontaneous CSF rhinorrhea is probably less than 4%,
(1) though the exact pathophysiology is unknown speculations include a long-standing continuous or intermittent intracranial pressure (6) or congenital weak points, (4) the resulting osteod-ural defect must communicate with a preexisting cavity such as the nasal sinuses to give rise to the clinical condition which carries an overall 19% (3) risk of infection in the form of meningitis or abscess if left untreated. The radiological workup in these patients is of two folds the first is aimed at recognizing signs of increased intracranial pressure which was apparent only in 12% of our cases in comparison with 60% in other series (6) showing, second is to delineate the defect site of leakage, CT cisternography has 40-90% sensitivity if the CSF leak is active 9 and in inactive leaks the sensitivity drops to 27%, (10) non-invasive MRI cisternography raises the sensitivity to 65% (14) to 87%, (11) in our study we detected 16 leaks out of 43 (37%) these cases were investigated mainly by CT cisternography while our adaptation of non-invasive MRI cisternography is recent .
73
Treatment in cases of obvious clinical and radiological increased intracranial pressure is mainly for the primary disease and not addressing the defect since the closure of the defect without treating the IIH results in recurrence (13) further investigations in this subgroup of patients were warranted if the CSF leak persists. The decision regarding direct surgical route is mandated by the location of the defect; the anterior cranial fossa defects were managed by transcranial route (frontolateral approach) which is a unilateral small craniotomy preserving the sense of smell at least on the contra lateral side, though endonasal repair is feasible by endoscopy and is popularized in rhinology literature, (7) we prefer the transcranial route for the following reasons: 1 st we are accustomed to this type of surgery more than the endonasal approach to the anterior skull base,2 nd We believe that controlling the herniated part of the brain (encephalocele) from above would be better than through the endonasal cavity which carries contaminated material into the subarachnoid space ,3 rd the endonasal route to the anterior cranial base requires bony work (8, 12) in the form of ethmoidectomy and sometimes harvesting a mucoperiosteal flap (15) which is timeconsuming. The endonasal approach used in sphenoidal related defects is straightforward and familiar to most neurosurgeons dealing with pituitary lesions. The dilemma in treating those patients, whose cisternography didn't show a defect and who should be managed promptly to reduce the risk of infection, we started patients on acetazolamide in order to decrease the production of CSF and restricted their activity to give time for fibrosis to ensue, responders are continued on this treatment for 4 weeks at home, non-responders are dealt with CSF diversion via a lumbar drain for 10 days which was efficacious in most patients, patients whose leak recurred after the discontinuation of the drain were candidates for theco-peritoneal shunts. Algorithm of the management is in appendix 3.
Conclusion
Spontaneous CSF leak is an uncommon disease and is difficult to manage; appropriate diagnosis of leaks secondary to increased intra cranial pressure directs management towards CSF diversion, in other cases the ability to localize the defect necessitate a direct surgical repair, while in cases in which a defect cannot be shown a stepwise approach from conservative to CSF diversion is helpful.
Limitations of the study this is a retrospective study; we did not perform a prospective study. The aim of the study was to share results based on the clinical presentation and could not show the difference in outcome based on the site of the leak or surgical approach used for repair which might necessitate another study. Factors that affected the incidents, treatment and factors that led to recurrence.
